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Phytoplankton Growth Probed
interpreted, in preparation for
a paper that Fraze] will present in September at a GCE/
CASE/WATOX Data Workshop
to be held in Miami. We know
about GCE; CASE stands for
Coordinated Aircraft-Ship Experiment, and WATOX refers
\
to the West Atlantic Ocean Experiment. Workshop attendees
will be those scientists who
participated in the research
cruises. Frazel's paper is
entitled "Latitudinal Variation
in Productivity and Phytoplankton Growth Rates in
Relation to Water Column
Structure in the Northeastern
Atlantic, Summer, 1.988."
Frazel also is preparing a
Denis Fraze/, at work in the laboratory.
paper that will be presented
with Dr. Gary Hitchcock at
Ph.D. student Denis Frazel cur- the annual Fall Meeting of the American Geophysical Union (AGU) in San
rently is deeply entrenched in the
Fran~isco i_n early December. The preswriting phase of his research. He has
entation will be part of a special session
been working on three papers that
deal directly with his studies on phyto- on Biogeochemical Cycles in the North
Atlantic Region.
plankton growth rates, all of which
Already published by the Nova
will culminate, he presumes, in a
:mccessful Ph.D. thesis before the year University Press is a Nova Technical
Report by Frazel and Hitchcock entitled
IS out.
"Primary Production and Pigment
Analyses of water samples colBiomass in the Arabian Sea: RRS
lected last summer (see Currents
Charles Darwin Cruise CD25". The
Winter 1.988) during a NOAA-sp~n
report presents sampling results
sored cruise have been completed.
from last year's cruise in the Indian
Collections were made on a North
Ocean (see Currents, Winter 1988).
Atlantic track, covering BermudaAll of which leads us to Frazel's
Iceland-Azores-Barbados, in what was
thesis work. For the past three years,
known as the Global Change Expedition (GCE). Frazel's task was to deter- he has been investigating the time
course of phytoplankton chlorophyll a
mine the growth and production rates
carbon specific growth rates in the open
of the phytoplankton from samples
ocean. During the experimental phase
that he collected along the way.
of his research, the water samples
The sample data now has been

referred to earlier were collected in
"Go-flo" sampling bottles, inoculated
with a 14 C tracer, and incubated over
varying time courses. The particulate
matter was retained on glass fiber
filters, filtered, and then frozen.
During laboratory analysis, chlor?phyll a wa~ extracted from the particulate f~action and collected, using
HPLC (High-Performance Liquid Chro~atography). "The specific radioactivIty of the chlorophyll a fraction was
then determined," Frazel explains. "We
know the concentration of the chlorophyll a fraction, the amount of radioactivity emitted within the chlorophyll a
molecules, and the length of the incubation period. These values are incorporate_d into a growth model to produce
an estimate of the carbon-specific
growth rate. Using this method of
analysis,outside interference from organi~ materials such as zooplankton,
detntus, and bacteria can be avoided
thus yielding a more accurate estimate
of growth."
When asked to assess the importance of knowing this growth rate in
the long-range scheme of things, Frazel
answered, "Since phytoplankton are
the pri~ary producers of organic
carbon m the oceans, any improvement
in our ability to estimate growth and
thus organic carbon production, ~an
~ave wide implications. We can, for
m stance, enhance our understanding of
carbon cycling in food chains, the biogeochemical cycling of carbon in the
upper oceans, as well as the transfer of
carbon into and out of our atmosphere."
Frazel hopes to have his degree by
the end of this year and then find a
research position somewhere in the
oceanographic community. "Ultimately," he says, "I would like to
incorporate my knowledge of phytoplankton rate processes into both
fisheries and global-scale oceanography." A modest ambition, we think.

Beach
Renourishment
Completed
Work on the renourishment of the
beach at Lloyd Beach State Park in
Hollywood was completed in mid-July right on schedule. This most impressive
venture has provided nearly 600,000
cubic yards of lovely white sand to the
starved beach, adding 200 feet of romping room. Tourists will be relieved to
find that the cliffs over which they have
been risking life and limb on their way
to the water's edge for the past several
seasons are nowhere to be seen. As for
the sea turtles that have tried to nest on
the impossible beach, it is too late for
them to reap the benefits of renourishment this laying season, but wait until
they see what man's technology hath
wrought when they waddle ashore next
spring! They too will be able to set aside
cliff-climbing for another decade or so.
Our Center has been funded by
Broward County to monitor the effects of
the renourishment process on the coral
reef areas off the city of Hollywood, from
which the sand was dredged (see Currents, Spring 1989). Drs. Richard
Dodge and Charles Messing are to
make three major assessments of the
reefs, looking at the condition of the reef
area (1) at the beginning of the project,
(2) 30 days after completion of the renourishment process, and (3) one year
after completion.
The scientific analyses consist of in
situ qualitative (species identification)
and quantitative (species counts) inventory of all sessile flora and fauna found
within eleven 2x2 meter coral community monitoring stations. Also to be
determined are the identification and
number of stony coral colonies along 20
m. transects at each of the 11 stations.
Specimens larger than 0.5 mm will be
sorted and identified from core samples
of the offshore soft bottom sites.
Surrounding this page are several
photos (there were many photo opportunities) of the ordeal in progress. The
procedure was not entirely without
benefits for beach walkers, as you can
tell by all the hunched-over figures
hunting for shells that sneaked in with
the newly dredged sand. The next issue
of Currents will provide an update on
the findings of our divers on the reefs at
the dredging sites.
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Renourishment progress: from barge to blanket of sand
(reading counterclockwise from top).

Port Everglades Mitigation
Project Underway
The Port Everglades Authority (P.E.A.) has initiated a projec~ to create a
new turning notch in the Intracoastal Waterway, by means of cuttm~ ~n 1~-acre
swath out of one of the largest uninterrupted mangrove stands remammg m
Broward County. The construction area is located just across the waterway from
Lloyd Beach State Park ("our" park).
.
The turning notch is neede~ so th~t the Port can attract larger contamer
cargo ships and thereby expand Its services. Mangrove stands, however, are
needed in order to attract fish to
their ideal breeding grounds.
Thus the dilemma, creating a
"mitigation project." On one side
of the waterway the mangroves
are being destroyed. On the
other side are thin stands of mangroves that need help, as do the
many gaping cleared areas
. (where majestic but basically
nasty Australian pines once
flourished). The mitigation
agreement provides that the Port
will restore the poor mangrove
areas in the park and plant new
stands to fill the gaps, in order to
offset the removal of the healthy
mangrove stands across the waterway.
The Center hopes to become
involved in the mitigation project
in a number of ways. A proposal
has been submitted to P.E.A. to
conduct the planting of mangrove
seeds and seedlings, as well as
spartina (marsh grass), in the
Thin stand of park mangroves awaits project's help.
cleared areas. In addition, the
Center has proposed to rehabilisubmitted by Dr. Gary Kleppe~ and .
tate the existing P.E.A. mangrove nursPh.D. student Dennis Landme1er, will
ery and use see~lings already gr?wi~g
involve a fish study utilizing an innothere in replantmg efforts. Momtormg
vative sampling strategy to sample and
the results over the seven-year project
assess fish populations accur~te~y.
- is a part of the proposal. Dr. Bart B~ca Key species to be evaluated Will m(Center Adjunct) would spearhead this
clude the snook and the tarpon.
program.
Another proposal, soon to be

-----·Oft

Giant cranes remove mangroves from "notch, " as seen from parkside.

On Becoming
More
Neighborly
Contributed by R.E. Dodge
The Oceanographic Center recently was awarded a contract by
the Port Everglades Authority
(P.E.A.), to accomplish three basic
missions: (1) respond with expert
advice to scientific environmental
questions that may be posed by the
Port, (2) prepare a long-term
strategic environmental plan for the
Port and (3) manage the reporting
and'other requirements of certain
biological projects that the Port
must conduct to fulfill permit
obligations. Dr. Gary Kleppel,
with assistance from the Center
resident and adjunct faculty, will
spearhead items 1 and 2. Pertinent
advisors will include Drs. Julian
McCreary, Curtis Burney, and
Bart Baca. External consulting
advisors will be contacted as
needed. Dr. Richard Dodge will
implement item 3 with the assistance of individual investigators.
The Center's association with
P.E.A. came about initially through
Nova President Abraham Fischler's discussions with Port Everglades Association Director Margaret C. Collins and P.E.A. Vice
Chair Betsy Krant. This spring
Port Director Joel Alesi and Commissioner Krant toured the Center
and reviewed our capabilities. A
formal proposal, which was presented to Neal Herbert, Director of
Engineering, was later accepted by
vote of the full Port Commission.
Center personnel also have worked
closely with Acting Environmental
Coordinator Teri Klonsky, of the
Division of Engineering.
The project is viewed as a
positive step toward the development of better relations with our .
Port neighbors. In a larger sense, £t
provides a base upon which the
Center can develop and implement
a broad research perspective on
important local issues. The Port
represents a critical environment for
us, since it is our own backyard.
The Center represents to the
Port the logical choice for scientific
advisors in view of our close proximity and our commitment to
scientific quality.
3

Fall Schedule

emphasized. Several field trips will be
conducted, and students will have individual projects in marine botanical reThe following courses will be offered search. Inst~ctor: Dav}d _De~ay _(St.
during the fall term which begins on
Thomas of VIllanova Umv. m M1am1
September 25, 1989. M.S. degree speand Center Adjunct). Begins Tuesday,
cialties are available in Marine BioiSept. 26.
ogy and Coastal Zone Management.
Each class meets one evening per week MARINE ZOOPLANKTON (OC-6055):
from 6:30 to 9:30 PM. For further
Aspects of zooplankton composiinformation on application and registion, large- and small-scale distributration procedures, contact Dr. Dodge, tion, and ecology are examined. ClassiDr. Burney or Ms. Mattison at (305)
cal theory and literature provide the
920-1909.
background for emphasis on modern
concepts and techniques in zooplankton
COASTAL ENGINEERING AND PRO- biology. Instructor: Dr. Gary Kleppe}
TECTION (CZM-605):
(Center Faculty). Begins Wednesday,
Sept. 27.
Evaluation of practices of coastal
and offshore engineering in terms of
MARINE ECOSYSTEMS (OC-5602):
impacts on the shoreline is stressed.
Causes ofboth desired and unwanted
Traditional marine biology and
modifications of coastal configuration
the systems approach to marine ecology
are described from a practical point of
are blended. This is one of four "core"
view. Aspects of applied geomechanics course requirements for both specialare considered in relation to civil,
ties. An overview of the basic concepts
military, and industrial engineering
of marine ecology is provided, as well as
projects. Instructor: Dr. William
more detailed elements of the disciVenezia (U.S. Navy Surface Warfare
pline, including diversity of organisms,
Center and Center Adjunct). Begins
feeding relationships, ecological roles,
Monday, Sept. 25.
growth, and reproduction. Emphasis is
on coastal marine communities. SevMARINE BOTANY (OC-6070):
eral field trips are anticipated. Instructor: Dr. Curtis Burney (Center FacThe identification and underulty). Starts Thursday, Sept. 28.
standing of tropical marine algae,
grasses, seaweeds, and mangroves are

Recent
Graduates
Recent graduates from the
Institute of Marine and Coastal Studies
have made rapid use oftheir M.S.
degrees in diverse fields and areas of
our hemisphere. We have learned the
following:

Peter Barlas: Chief Coastal
Planner, Grand Cayman,
British West Indies.
Kim Driver: Accepted in Ph.D.
program in Ecology at
University of California at
Davis.
Willard Garrett: Working for
the Department of Environ
mental Resources Manage
ment (DERM) in Miami.
Jerome Hall: Pursuing Ph.D. in
Marine Archaeology at Texas
A&M University.
Craig Hankins: Working in
aquaculture for Ameraquatic,
Inc., in Deerfield Beach, FL.
Jan Kusynski: Working for
DERM in Miami.

Student Update
M.S. student Craig Onque is spending the summer teaching Coral Reef Ecology in St. John, U.S. Virgin Islands.
He is an Associate Instructor at the S chool for Field Studies (SFS), which is associated with Northeastern University in
Cambridge, Mass. The course, which runs for 4-1 I 2 weeks, is presented at an old U.S. Navy site, now called Virgin
Islands Ecological Research Station (VIERS).
Craig reports that he is "responsible for giving lectures on Chemistry, Physics, Sampling, Fish Morphology, Fish
Behavior, Mangrove Ecosystems, R eef Morphology, Marine Plants, Geology, and others. I am expected to conduct
dives 2 I day or more and present in-field lectures .... I will initiate individual research projects and help students follow
them to completion." He has 15 students ranging from high school seniors to college graduates. Since Craig is
drawing on 10 years of field experience and teaching, this new challenge should present few problems for our man in
the field.
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People on the
Move

Study Sheds Light on Coral
Nutrition
M.S. student Carol Reese, whose early research was described previously in
Currents (Winter 1988), has finished her lab and field work and is nearing completion of her thesis. Having participated in graduation ceremonies in June, she
expects to defend her thesis in early fall.
.
The thesis is entitled "Pigments as Indicators of a Response to EnVIronmental Change in an Animal/Algal Symbiotic Relationship." The major hypoth~
sis of this work is that phagotrophy (feeding by mouth) in corals will inc~eas.e with
decreasing light. In other words, the deeper the corals, t~e ~e~ter the hkeh~ood
that they will feed, rather than be fed by the algae that hve mside them. This
hypothesis was tested by measuring plant and animal pigments
in the corals.
There is a popular misconception that corals are plants.
Wrong: they are animals with
plants, or algae, living inside
them.
In explanation of the nourishment process of these animals, Reese says that "the algae
photosynthesize and fix carbon
into carbohydrate, which can be
translocated from the algae to
the animal cells, or coral polyps.
Then the coral animal uses the
fixed carbon to meet some of its
nutritional requirements.
"Photosynthesis is light-dependent," she continues. "In
corals, the greater the depth of
the habitat, the lower the light
intensity available. To a certain
depth, physiological responses
increase photosynthetic efficiency with respect to light intensity. But at some depth, less Carol Reese, working with corals.
carbon is fixed. Because of this, it is
anticipated that in order to meet their
So with the help of HPLC (Highnutritional requirements the corals will Performance Liquid Chromatography),
eat more. They really are well
the plant and animal pigments found in
equipped as predators; they have
tissue from the subject coral's core were
mouths, tentacles, and little stinging
separated. "Then, using a spectrocells." They are, most definitely,
photometer and Waters Data Module,
animals.
the isolated peaks of the pigments were
As an alternative to direct obserscanned and area-integrated. Once the
vation, Reese combined field work with
peak areas were obtained, I could
a laboratory study, in which she tested
calculate the concentrations using
the effects of light intensity and food
published extinction coefficients," she
availability. Specifically, she measured explains.
the animal carotenoid pigment astaxReese's findings are now being
anthin. This was done because "anireviewed by her committee, prior to
mals can't synthesize carotenoids
their publication. Look for updates on
without preformed or precursor pigthis research in future issues of Curments."
rents.
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Dr. Julian McCreary, Jr.,
Director, will spend the final months
of summer in the Pacific. During
July and August he will be at the
University of Hawaii working with
Dr. Dennis Moore, former Center
Director, and Dr. David Anderson,
of Oxford University. They will
begin several joint projects: developing a new coupled ocean I atmosphere
model of ENSO (El Nino I Southern
Oscillation), comparing and improving models of the dynamics and
thermodynamics of the Indian
Ocean, and beginning a theoretical
study of western boundary currents
in the Pacific Ocean.
In September, Dr. McCreary
will travel from Hawaii to Japan.
His first stop will be Kyushu University, where he will visit Prof.
Toshio Yamagata. Then on to
Hokkaido University, where he will
be the guest of Prof. &nsuke
Takeuchi. He also hopes to visit the
University of Tokyo while he is in the
area. He plans to present a seminar
discussing his latest model results of
filaments, squirts and eddies near
eastern ocean boundaries, a project
being carried out at the Center, together with Dr. Pijush Kundu and
Ph.D. student Yasushi Fukamachi.
On July 27, Dr. Charles
Messing presented a seminar at a
meeting of the National Marine
Educators Association at the University of Miami. The title of his talk
was :,·reaching about the Real Deep
Sea.
In late July, Dr. Gary Hitchcock traveled to Louisiana State
University, where he attended a
NOAA-sponsored meeting to discuss
a plan for a 5-year study on the
impact of the Mississippi River on
the Louisiana Shelf ecosystem.
Dr. Hitchcock attended the
inaugural meeting of The Oceanography Society, which was held in
Monterey, California, August 27-30.
He presented a joint poster with Dr.
Thomas Rossby, of the University
of Rhode Island, entitled ·~ RAFOS
Float Fluorometer Deployed in a
Gulf Stream Meander." Also attending were Jan Witte and graduate
students Yasushi Fukamachi,
Carol Reese, and David Stout, all
Society members.
5

McCreary
Named
JGREditor

fan Witte, new JGR Editor's Assistant.

Dr. Julian McCreary, Jr.,
Center Director, has been named
Co-Editor of the Oceans section of
the prestigious Journal of Geophysical Research (JGR). He will
be responsible for screening and
obtaining peer reviews for scientific papers on theoretical physical
oceanography submitted to JGROceans for publication.
JGR-Oceans is published
monthly by the American Geophysical Union (AGU) in Washington, D. C. The journal contains
papers on the physics and chemistry of the air-sea interface, the
oceans, sea ice, and the marine
boundary layer. In alternate
weeks each month, JGR produces
three other journals: Space
Physics, Solid Earth and Planets,
and Atmospheres.
Jan Witte will serve half
time as Editor's Assistant to Dr.
McCreary, starting October 1.
She will set up a special JGR
office at the Center and coordinate
the editorial process, serving as
liaison between author and editor,
and editor and publisher.
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Transition: The Job
We have received a lengthy assessment of what it really means to
move into the job market after a
student finally gets that piece of paper
and strikes out anew. The tale offrustration was sent by June M.S. graduate
Peter Barlas, whose title is impressive: Chief Coastal Planner, George
Town, Grand Cayman, B.W.I. First off,
he says that his title is a bit of a misnomer, in that he is the sole Coastal
Planner. His treatise has a title as
well: "Life in the Real World of Coastal
Zone Management after Graduation."
The following is a summation of the
three-pager that was addressed to Dr.
Richard Dodge.
"Expectations vary for every individual entering the job market. Several factors play an important role in
forming these expectations; some are
prior experience, academic edification,
and general personality characteristics.
My situation was intensified considerably, as I was void of prior experience
working with government, my job was
located in a foreign country, the field of
Coastal Zone Management was a
'brand new' concept to the Cayman
Islands government, and I possess a
very aggressive personality. I approached my job with many predetermined quixotic 'John Wayne' notions
analogous to 'I'll have this island
cleaned up by sundown, boys,' only to
become discouraged by a bureaucratic
stranglehold and my own inability to
sit back and re-evaluate my approach.
"In defense of my actions, I was
not totally ill-prepared nor haphazard
in my initial approach to my job. On
the contrary, I was well prepared, for I
had had a very valuable conversation
with Dr. Venezia [Center Adjunct].
[He] laid out a logical format for
clarifying and establishing the goals
and responsibilities of a new employee.
The problems arose from the inability
of my employer to respond effectively to
the questions .... Nevertheless, Dr.
Venezia's format will work for 99% of
the other people entering the job
market in C.Z.M., so I shall present it:

1. Ask the supervisor to draw an
organizational chart which
shows where you fit in (both the
big and the little picture).
2. Ask what is expected of you in
your position.
3. Ask for a description of the general problems and give descriptions of methods to go about
solving them.

4. Ask for a plan of action and a
budget for your position.
5. Ask for as much background
information as possible (this
should include the history and
inside story of the agency).
6. Ask for a general overview of
the pertinent regulatory programs
and the problems the agency is
having with them (i.e., enforcement).
"I received an unexpected answer
to question number two: 'We need you
to produce a C.Z.M. Plan which can
operate within the present, but totally
inadequate, National Development
Plan.' But I failed to receive a proper
response to question number four, so I
improvised and began to assemble the
available background information and
organize it.
"I worked hard orchestrating some
(what I felt were) viable recommendations for policy changes and additions,
only to be shot down by a lack of
interest or the dreaded 'It will not
draw the proper support' clause ....
"Since that time I have created
several drafts and proposals which
have been adopted as policy. I would
like to present a storybook ending,
although presently I spend the predominant amount of my time creating
policy directed at code violations and
the review of Coastal Works applications ... rather than actually writing a
comprehensive C.Z.M. Plan. My
suggestion to prospective C.Z.M.
managers can be summarized as
follows:

1. Use the format suggested by Dr.
Venezia to find where you fit in.
2. Take time to 'feel out' your place
of employment.
3. Take advantage of 'windows of
opportunity' to improve your
confidence and the confidence of
your department.
"Good luck to you all. Nova
provides an excellent base, although I
feel I have traded my place in the classroom for a place in my office.''
And need we say "good luck" to
you?

New Research Vessel Housed at Center
Contributed by R.E. Dodge
After a long hiatus, the Oceanographic Center finally has its own research
vessel. That's the good news. The sobering news is that the vessel needs extensive refurbishment before it is sea- and research-worthy. Development efforts
have already begun.
.
Through the sleuthing of Capt. Peter Throckmorton, AdJunct Professor
of Marine Archaeology, a "surplus" boat was located in the clutches of~he Federal
government in a storage yard in Virginia. After the processing of considerable
paperwork the vessel was transferred to the Center under the NSF grant of Dr.
Gary Kleppe!. Capt. Throckmorton hauled the boat on a reconditioned trailer in
a marathon journey to Florida.
Dr. Kleppe! will have immediate
use for the vessel in his research. The boat also will become available to the Center in
general for diverse research
needs.
The boat is a Boston
Whaler (Guardian 22). It
contains about 250-350 extra
pounds of fiberglass, which
apparently was used to make a
stronger hull for special purposes by the Navy. Other
specifications include:
Weight: 2,350 lbs.
Max. capacity: 2,655 lbs.
Swamped capacity: 5,000
lbs.
People capacity: 11
Max. horsepower: 240
. (min.: 100)
Fuel capacity: 77 gal.
Original cost to Navy:
$28,695 for hull
Our bare research vessel.
Just as every cloud has a
silver lining, every boat has its
vessel is ready to weigh anchor.
needs. This vessel (hull) has
A donation effort to obtain this
enormous potential, but it cannot be
equipment is being spearheaded by
used in its present condition. It has a
Scott Boyd, of Boyd's Bait and Tackle
long list of minimum needs:
of Ft. Lauderdale. Scott is a prominent
2 88-hp Johnson outboards w/
local businessman and sportfisherman
power trim and tilt, fuel line
who has taken an interest in the
filters
Center. He sees our research into
stainless steel props
biological oceanography as providing a
gunwhale boards or equivalent
direct benefit to conserving and incompass
creasing the fish stocks of Florida. A
radio, loran, depth sounder & relocal marine distributor in Fort Laucorder
derdale also has expressed an interest
mooring bits (cleats, etc.)
in supporting our development camBimini top or Tee top
paign and has contributed several
anchors and chain
start-up items to the cause.
bilge pump
We have just received word that
rubber bumper around bulwark
our first donations have been pledged:
gas tank cap & filling arrangehydraulic steering with free installament
tion, by Hynautics, Inc.; Teleflex
splash board (aluminum)
throttle controls, mooring lines, fendrunning lights
ers, batteries, anchor lines and cables,
seats & cushions, with attachby Jim Thomerson, of Charles
able coolers
Perry Co. in Pompano Beach; and
life preservers, flares, safety
paint by Mark Billingsley, of Stergadgets
ling Paints in Boynton Beach, FL.
dive tank racks
Dr. Charles Forman has exdavits (electric) for storage
pressed a supervisory interest in our
hull sanding and polishing
vessel and is providing welcome encouragement and guidance. Robert
Except for the addition of insurNorkunas, Nova's Director of the
ance and fuel to the above items, our

Office of Sponsored Programs, is
smoothing the paper waves to ensure
that the vessel is properly excessed and
insured.
We would like to encourage the
assistance of our readers in this venture. (Donors will be treated to a
shakedown cruise and other surprises
once the vessel is seaworthy.) Contact
Dr. Richard Dodge or Dr. Gary
Kleppe} for more information (phone
305-920-1909), or send your gift to the
Center, payable to the Nova University
Research Vessel account.
Updates will be published in
future issues of Currents.

Update: Faculty
Publications
The following are recent publications by our faculty since last summer.
Robbins, L., and P. Blackwelder,
1989: Biogenic formation of whiting sediment. IN Caribbean Conference on Carbonate Sedimentation, Aug. 5, 1989.
Takahashi, K., and P. Blackwelder,
1989: Silicoflagellate distribution in
the Northwest Atlantic and Gulf
Stream warm core rings. Deep-Sea
Res. (in press).
Burney, C.M., 1989: Seasonal and
diel changes in dissolved and particulate organic matter. IN The Biology of Particles in Aquatic Systems, Ch. 6, CRC Press, Cleveland,
OH.
Goreau, T.J., R.E. Dodge, and P.D.
Goreau, 1988: Decline of coral
growth rates at Negri], Jamaica.
IN Proc., Assoc. Islands Marine
Lab. Caribbean, 21st Meeting, Vol.
21, p. 45.
Goldberg, W., and R.E. Dodge, 1989:
Biological evaluation ofVero Beach
environments. Rept., City ofVero
Beach Restoration Project Assessment, Coastal Planning & Engineering, 96 p.
Hitchcock, G.L., 1988: Plankton
biomass and the physical field in
cont. on p.S

7

1700££ UP!lOH 'U!UUQ
gA!lQ uugJQ qUON 0008
Jglug:J J!qdm~ouugJQ
VOHIO'U 3 '!V(Ui:3:ClilV!

J.NVSH3AJNNV

·.r..~

'122.6

AliSII3AINO

988 "ON .LIWH:!Id
GIVd
:!IDV.LSOd ·s·n

t~

VAON

NOI.LVZ!NVOHO .LldOHd ·NON

co11t. from p. 7

fronts of oceanic current systems.
IN Marine Science of the Arabian ,
Sea, M.F.Thompson and M. Terminizi, Eds., AIBS, Washington,
DC.
Hitchcock, G.L., E.J. Lessard, D.
Dorson, J. Fontaine, and T. Rossby,
1989: The IFF: The isopycnal float
fluorometer. J. Atmos. Ocean.
Tech., 6, 17-26.
Kleppe!, G., 1988: Plant and animal
pigments as trophodynamic indicators. IN Marine Organisms as
lndicators,D.F. Soule and G.S.
Kleppe!, Eds., Springer-Verlag,
New York, 73-90.
Kleppe!, G., R.E. Dodge, and C.J.
Reese,1989: Changes in pigmentation associated with the bleaching

of stony corals. Limnol. Oceanogr.
(in press).
Kleppe!, G., D.W. Frazel, R.E. Pieper,
and D.V. Holliday, 1988: On the
diets of zooplankton off Southern
California. Mar. Ecol. Prog. Ser.,
49, 231-241.
Kleppe!, G., D.V. Holliday, and R.E.
Pieper, 1989: Determination of
zooplankton size and distribution
with multi-frequency acoustic technology. J . Con. Explor. Mer. (in
press).
Kleppe!, G., R.E. Pieper, and D.V.
Holliday, 1988: Quantitative
zooplankton distribution from
multifrequency acoustics.
J. Plankton Res. (in press).
Kundu, P.K., 1990: Fluid Mechanics,

Academic Press, 650 pp. (in press).
McCreary, J.P., and P.K. Kundu,
1989: A numerical investigation of
sea surface temperature variability
in the Arabian Sea. J. Geophys.
Res. (in press).
McCreary, J.P., H.S. Lee, and D.B.
Enfield, 1989: The response of the
coastal ocean to strong offshore
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